200-bushel corn : is it possible on your soils? by Runge, Edward Christ Arthur
'rlll.INOIS 





IS IT POSSIBLE ON 
1 YOUR SOilS? 
By 
E. C. A. RUNGE 
UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE 

COOPERATIVE EXTENSION SERVICE CIRCULAR 928 

I S  2 0 0 - B U S H E L  C O R N  
P O S S I B L E  O N  Y O U R  S O I L S ?  
C A N  Y O U  p r o d u c e  2 0 0  b u s h e l s  o f  c o r n  p e r  a c r e  o n  
t h e  s o i l s  o n  y o u r  f a r m ?  
T h e  a n s w e r  t o  t h i s  q u e s t i o n  l i e s  i n  t h e  c h a r a c ­
t e r i s t i c s  o f  y o u r  s o i l s ,  t h e  w e a t h e r ,  a n d  y o u r  m a n ­
a g e m e n t  p r a c t i c e s  - a l l  o f  w h i c h  m i g h t  b e  c o n ­
s i d e r e d  c o r n - g r o w i n g  f a c t o r s .  F e w ,  i f  a n y ,  s o i l s  
h a v e  p r o d u c e d  2 0 0  b u s h e l s  o f  c o r n  a s  a  r e s u l t  o f  
a l t e r i n g  o n l y  o n e  f a c t o r .  T h e  i m p o r t a n c e  o f  a n y  
o n e  f a c t o r  i n  a c h i e v i n g  h i g h  y i e l d s  w i l l  v a r y  f r o m  
y e a r  t o  y e a r  a n d  f r o m  f a r m  t o  f a r m .  I t  i s  t h e  
i n t e r a c t i o n  o f  a l l  f a c t o r s ,  w h e n  p r o p e r l y  c o m ­
b i n e d ,  t h a t  h a s  c o n s i s t e n t l y  p r o d u c e d  t h e  m o s t  
c o r n  p e r  a c r e .  
M a n a g e m e n t  p r a c t i c e s  
F o l l o w i n g  a r e  s o m e  o f  t h e  m o s t  i m p o r t a n t  
m a n a g e m e n t  p r a c t i c e s  i n  p r o d u c i n g  h i g h  y i e l d s .  
E a r l y  p l a n t i n g .  O n e  v e r y  i m p o r t a n t  t h i n g  
y o u  c a n  d o  t o  g e t  h i g h  y i e l d s  i s  t o  p l a n t  e a r l y .  
T h e  y i e l d  i n c r e a s e  i s  c o m m o n l y  1  b u s h e l  p e r  a c r e ,  
o r  m o r e ,  f o r  e a c h  d a y  y o u  c a n  p l a n t  b e f o r e  t h e  
a v e r a g e  p l a n t i n g  d a t e .  I n  c e n t r a l  a n d  s o u t h e r n  
I l l i n o i s ,  t h e  a v e r a g e  p l a n t i n g  d a t e  i s  a b o u t  · M a y  
1 5 ;  i n  n o r t h e r n  I l l i n o i s ,  i t  i s  a b o u t  a  w e e k  l a t e r .  
T h e  v a l u e  o f  e a r l y  p l a n t i n g  h a s  b e e n  c o n f i r m e d  
b y  r e s e a r c h  r e s u l t s  i n  n o r t h e r n ,  c e n t r a l ,  a n d  
s o u t h e r n  I l l i n o i s .
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F e r t i l i z a t i o n .  Y o u  c a n n o t  e x p e c t  2 0 0 - b u s h e l  
c o r n  i f  y o u  a d d  o n l y  e n o u g h  f e r t i l i z e r  f o r  1 0 0 ­
b u s h e l  c o r n .  N i t r o g e n  i s  e s p e c i a l l y  i m p o r t a n t .  
H y b r i d  s e l e c t i o n .  F u l l - s e a s o n  h y b r i d s  w h i c h  
c a n  t a k e  p o p u l a t i o n  p r e s s u r e  a r e  n e c e s s a r y  f o r  
m a x i m u m  y i e l d s .  
1  P e r s o n a l  c o m m u n i c a t i o n s  f r o m  D .  L .  M u l v a n e y ,  A s s i s ­
t a n t  i n  A g r o n o m y ,  D e K a l b  A g r i c u l t u r a l  R e s e a r c h  C e n t e r ;  
L .  V .  B o o n e ,  A s s i s t a n t  i n  S o i l  F e r t i l i t y ,  C a r b o n d a l e  A g r i c u l ­
t u r a l  R e s e a r c h  C e n t e r ;  a n d  J .  W .  P e n d l e t o n ,  P r o f e s s o r  o f  
A g r o n o m y ,  U r b a n a .  
W e e d  c o n t r o l .  Y o u  w i l l  n e e d  t o  c o n t r o l  
w e e d s .  W i t h  e a r l y  p l a n t i n g ,  c h e m i c a l  w e e d  c o n ­
t r o l  i s  u s u a l l y  n e c e s s a r y  b e c a u s e  w e t  s p r i n g  
w e a t h e r  m a y  d e l a y  c u l t i v a t i o n .  
I n s e c t  c o n t r o l .  Y o u  w i l l  h a v e  t o  d o  a n  e s ­
p e c i a l l y  g o o d  j o b  o f  i n s e c t  c o n t r o l  i f  y o u  p l a n t  
e a r l y .  B e c a u s e  o f  t h e  c o l d e r  s o i l s ,  y o u n g  p l a n t s  
w i l l  g r o w  m o r e  s l o w l y  a n d  b e  i n  g r e a t e r  d a n g e r  
o f  i n s e c t  d a m a g e  t h a n  i f  p l a n t e d  l a t e r .  
O v e r p l a n t i n g .  E a r l y  p l a n t i n g  w i l l  i n c r e a s e  
s e e d l i n g  l o s s e s ,  s o  y o u  w i l l  h a v e  t o  o v e r p l a n t  m o r e  
t h a n  n o r m a l .  
N a r r o w  r o w s .  T o  a c h i e v e  m a x i m u m  y i e l d ,  
y o u  w i l l  w a n t  t o  c o n s i d e r  p l a n t i n g  i n  r o w s  l e s s  
t h a n  4 0  i n c h e s  a p a r t .  
W e a t h e r  f a v o r s  e a r l y  p l a n t i n g  
T w o  r e a s o n s  a r e  c o m m o n l y  g i v e n  t o  e x p l a i n  
t h e  y i e l d  i n c r e a s e s  t h a t  r e s u l t  f r o m  e a r l y  p l a n t ­
i n g :  (  1 )  M o i s t u r e  a n d  t e m p e r a t u r e  a r e  l i k e l y  t o  
b e  m o r e  f a v o r a b l e  f o r  p l a n t  g r o w t h  t h a n  i f  p l a n t ­
i n g  i s  a t  t h e  u s u a l  t i m e  o r  l a t e r .  ( 2 )  T h e  p l a n t  i s  
m a k i n g  i t s  m a x i m u m  g r o w t h  w h e n  t h e  d a y s  a r e  
l o n g e s t  a n d  t h e  s u n ' s  r a y s  a r e  m o s t  n e a r l y  v e r t i c a l .  
F a v o r a b l e  m o i s t u r e  a n d  t e m p e r a t u r e .  C o r n  
i n  t h e  c e n t r a l  a n d  s o u t h e r n  c o r n  b e l t  p r e f e r s  
c o o l e r  t h a n  a v e r a g e  t e m p e r a t u r e s  a n d  h i g h e r  t h a n  
a v e r a g e  r a i n f a l l  a r o u n d  t a s s e l i n g  t i m e .  T h i s  h a s  
b e e n  b o r n e  o u t  b y  r e s e a r c h  i n  b o t h  I l l i n o i s  a n d  
I o w a  ( 5 , 6 ) . *  
I n  a  s t u d y  a t  U r b a n a ,  y i e l d s  f r o m  1 9 0 3  t h r o u g h  
1 9 5 6  w e r e  c o m p a r e d  w i t h  t e m p e r a t u r e s  a n d  r a i n ­
f a l l  d u r i n g  e a c h  s e a s o n  ( 5 ) .  S o m e  o f  t h e  r e s u l t s  
a r e  s h o w n  i n  F i g u r e  1 .  F r o m  t h i s  g r a p h  w e  s e e  
t h a t  c o r n  y i e l d s  b e s t  w h e n  t e m p e r a t u r e s  a r e  b e l o w  
* I t a l i c i z e d  n u m b e r s  i n  p a r e n t h e s e s  r e f e r  t o  t h e  r e f e r e n c e s  
l i s t e d  o n  p a g e  7 .  
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average and rainfall is above average from 40 
days before to 14 days after tasseling. Weather 
from 50 days before to 14 days after tasseling 
explained two-thirds of the year-to-year variation 
in corn yields. 
Average corn yields during the period of the 
study were 80 bushels per acre. The 5-percent 
yield increase resulting from an extra inch of 
rainfall at tasseling time (Fig. 1) would there­
fore amount to 4 bushels per acre (80 X .05 = 
4) . When yields reach 200 bushels, the increase 
would be about 2.5 times as great as for 80­
bushel corn (200 X .05 = 10). Two inches of 
above-average rainfall would increase yields twice 
as much as 1 inch. 
At Urbana, rainfall is far more important than 
temperature in accounting for yield increases due 
to early planting. Farther south, temperature 
varies more and has relatively more effect on 
yields. The opposite is true as one goes north of 
Urbana. 
In all parts of the state below-average rainfall 
and above-average temperatures decrease yields 
as much as above-average rainfall and below­
average temperatures increase yields. 
How can you increase the rainfall and lower 
the temperature at corn tasseling time? You can 
plant early enough that the corn will tassel from 
late June to early July. If you examine the 
weather records for Illinois, you can see why 
early planting increases the probability of more 
rainfall and cooler temperatures when corn needs 
them most (1,3). 
Figure 2 shows the probability of receiving an 
inch of rainfall, or more, at Urbana in anyone 
week during the growing season. Up to about 
July 10, there is a 30 to 35 percent probability, or 
one chance in three, of receiving that much rain 
in a week. From July 10 to August 10, the prob­
ability is only 20 to 25 percent, or one chance in 
four or five. As shown in Figure 3, rainfall prob­
abilities for the state as a whole are similar to 
those for Urbana. 
Not only is the July 10-August 10 period the 
time of least average rainfall, but it is also the 
time of highest average temperatures. It is there­
fore desirable for the corn to tassel before that 
period. 
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How corn yields at Urbana are affected by above­
average rainfall (assuming average temperatures) and 
below-average temperatures (assuming average rain­
fall) from 50 days before to 14 days after tasseling. 
If the crop should get an extra inch of rain during 
every 2-week period from about 40 days before to 
14 days after tasseling, the total yield increase would 
be about 15 percent. Two extra inches of rain dur­
ing each 2-week period would mean a 30-percent in­
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Percent probability throughout the growing season 
of receiving 1 inch or more of precipitation within 
1 week at Urbana. Information was obtained from 
weather records for 1901 through 1955. (Fig. 2) 
Day length. Corn is one of the world's best 
crops for converting solar energy (light) to 
chemical energy (carbohydrates). Most agrono­
mists believe that as much light as possible should 
fall on the corn leaves. This is particularly im­
portant when plants are making their maximum 
growth, around tasseling time. 
The day length at Urbana, June 1 to October 1, 
is shown in Figure 4. The longest day of the 
year is June 21. Thus early-planted corn will be 
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A P R .  2 6  - M A Y  2  
J U N E  1 4  - 2 0  
J u t Y  2 6  - A U G .  1  
S E P T .  1 3  - 1 9  
I :  :  :  : 1  2 0  P E R C E N T  
~ 3 0  P E R C E N T  
~ 4 0  P E R C E N T  
P r o b a b i l i t y ,  i n  p e r c e n t ,  o f  r e c e i v i n g  a n  i n c h  o r  m o r e  
o f  p r e c i p i t a t i o n  i n  I l l i n o i s  d u r i n g  f o u r  s e l e c t e d  1 ­
w e e k  p e r i o d s .  I n f o r m a t i o n  w a s  o b t a i n e d  f r o m  w e a t h e r  
r e c o r d s  f o r  1 9 0 1  t h r o u g h  1 9 5 5 .  T h e  g r e a t e r  p r o b ­
a b i l i t y  o f  g e t t i n g  a  g o o d  r a i n  e a r l y  i n  t h e  s e a s o n  i s  
a  s t r o n g  a r g u m e n t  i n  f a v o r  o f  e a r l y  p l a n t i n g .  ( F i g .  3 )  
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D a y  l e n g t h ,  o r  t o t a l  h o u r s  o f  d a y l i g h t ,  f r o m  J u n e  1  
t o  O c t o b e r  1  a t  U r b a n a .  ( F i g .  4 )  
m a k i n g  i t s  m a x i m u m  g r o w t h  d u r i n g  t h e  p e r i o d  
w h e n  d a y s  a r e  l o n g e s t  a n d  l i g h t  i n t e n s i t y  i s  
g r e a t e s t .  
S o i l  c h a r a c t e r i s t i c s  
W h i l e  e a r l y  p l a n t i n g  i s  n e c e s s a r y  f o r  2 0 0 ­
b u s h e l  c o r n ,  i t  i s  n o t  a l w a y s  p r a c t i c a l .  E a r l y  
p l a n t i n g  i s  d i f f i c u l t  o n  s o i l s  w h i c h  c a n n o t  b e  f a l l ­
p l o w e d ,  c a n n o t  b e  e a s i l y  d r a i n e d ,  o r  h a v e  a  p o o r  
s u r f a c e  t e x t u r e .  O t h e r  s o i l  c h a r a c t e r i s t i c s  m a y  
n o t  n e c e s s a r i l y  k e e p  y o u  f r o m  p l a n t i n g  e a r l y ,  b u t  
t h e y  w i l l  k e e p  y o u  f r o m  g e t t i n g  h i g h e s t  y i e l d s .  
I n  s h o r t ,  y o u  w i l l  h a v e  t o  s e t t l e  f o r  l e s s  t h a n  2 0 0 ­
b u s h e l  c o r n  o n  s o m e  s o i l s .  
T h e  t a b l e  o n  p a g e  5  s h o w s  h o w  s o m e  o f  t h e  
m o s t  c o m m o n  I l l i n o i s  s o i l s  r a t e  i n  t h e  c h a r a c t e r ­
i s t i c s  t h a t  a f f e c t  c o r n  y i e l d s .  T h e  f o l l o w i n g  p a r a ­
g r a p h s  d i s c u s s  t h e  s i g n i f i c a n c e  a n d  i m p o r t a n c e  o f  
t h e s e  c h a r a c t e r i s t i c s .  
S u i t a b i l i t y  f o r  f a l l  p l o w i n g .  I f  y o u ' r e  g o i n g  
t o  p l a n t  -e a r l y ,  f a l l  p l o w i n g  i s  u s u a l l y  a d v i s a b l e  t o  
r e d u c e  t h e  a m o u n t  o f  s e e d b e d  p r e p a r a t i o n  i n  t h e  
s p r i n g .  S o m e  s o i l s ,  h o w e v e r ,  s h o u l d  n o t  b e  
p l o w e d  i n  t h e  f a l l .  S o i l s  l o w  i n  o r g a n i c  m a t t e r  
w i l l  o f t e n  b e  j u s t  a s  c o m p a c t  i n  t h e  s p r i n g  i f  t h e y  
h a v e  b e e n  f a l l - p l o w e d  a s  i f  t h e y  h a v e  n o t .  S l o p ­
i n g  s o i l s  s h o u l d  n o t  b e  f a l l - p l o w e d  b e c a u s e  w a t e r  
e r o s i o n  i s  t o o  m u c h  o f  a  h a z a r d .  S a n d y  s o i l s  u n ­
d e r g o  t o o  m u c h  w i n d  e r o s i o n  f o r  f a l l  p l o w i n g ,  
b u t  t h e y  c a n  b e  w o r k e d  e a r l y  i n  t h e  s p r i n g  a n y ­
h o w .  T h e  t a b l e  d e s i g n a t e s  s o i l s  a s  s u i t a b l e ,  q u e s ­
t i o n a b l e ,  o r  u n s u i t a b l e  f o r  f a l l  p l o w i n g .  
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SOIL FACTORS WHICH AFFECT CORN YIELDS 

1954­Subsoil Nitrogen Expected 











~U~~~ :n· ..... ........ , 
Ashku m ;i~l·. : : : : : : : : : : : : 
Birkbeck sil o .. ..... . .. . . 
Bloomfield lfs .. ... . ... .. , 
Blount sil o . . " ...... . ... 
~luford ~il . . .... .... . . . . 
onme sI1 .. .. ... .. . . ... . 
Brenton sil. ... . . . .. . ... . 























Mod. to severe 
N one 
None 
Mod. to severe 















9 . 2 
7.6 
9 . 2 
2.2 
7 . 6 
9 . 2 
7 . 9 
6 . 9 
3 . 6 
Unli mited 
Unli mited 





























































































Casco I . • .. . .. . ... .. ... . 
Cisne silo . . ... . . ..... ... 
Clarence sil o ... . ....... . 
Clinton sil. . ... ... .. .. .. 






















9 . 2 
7 .3 











































Med. to high 
Low to med. 
Medium 






Dodgeville sil. .. . . . . . . .. . 
Downs sil . .. . ... ....... · 
Drummer sid . . . .... . . .. 
Dubuque sil. .... ...... .. 
























5 . 7 










































Med. to high 
Med. to high 












Dubuque sil . . ... . ....... 
Elliott sil .. ... . .... ... .. 
Fayette sil . .... . .. . ..... 
Fayette silo ....... ... ... 
Fayette sil o . .. .... . .. . .. 
Flanagan sil o ... . .. . .. . .. 
Fox sil. .. ....... . ... . ... 
Herrick silo .... . .. . ... . . 
Hosmer silo ....... . ..... 














































9 . 7 
5 . 7 
9.6 

















































































Med. to high 
Low to med. 
High 
Medium 
Med. to high 
Low to med. 











Houghton muck .. . ...... 
Huntsville sil. . .......... 
Ipava sil . . . ...... . ...... 
Maumee Is ..... . . . ...... 
McHenry sil . . . ......... 
Miamisil ............... 
Miamisil .. ............. 
Morley sil. . ............. 
Morley sil. .......... . ... 













































































































Slight to mod. 
Slight to mod. 



































Onarga sl . .. .. . ......... 
QQuawka Is . ........... . 
Plainfield Is . ............ 
Plainfield Is ...... . . . .... 










































































Russell sil. ....... .. ..... 
Saybrook sil . . .. ......... 
Seaton silo ... . .. .. . ... .. 
Seaton silo . . . . ........ . . 





















6 . 9 
7.0 
9.2 











































Med. to high 
Med. to high 






Swygert sil. ......... . ... 
Tama sil. . . . ... . . ... .... 
Wabash sic . . .. . ... ...... 


















9 . 2 
6.5 

































Low to med. 
Med. to high 
Medium 
Medium 
a Surface textures are abbreviated: sil is silt loam; sid. silty day loam; lfs. loamy fine sand; 1, loam; Is. loamy sand; sl. sandy loam; sic. silty day. 
b Inches of a vaila ble water that can be stored in top 42 inches of soil. Data from Irrigation Guide for Illinois. Univ. of Ill., Pub. A Eng. 866, January. 1965. 
• Average yields obtained under high management. 






D r a i n a g e .  T h e  i m p o r t a n c e  o f  i n t e r n a l  a n d  
e x t e r n a l  d r a i n a g e  i n c r e a s e s  a s  w e  c h a n g e  t o  e a r ­
l i e r  p l a n t i n g .  I f  y o u  w a n t  t o  p l a n t  e a r l y ,  y o u  
s h o u l d  b e  a b l e  t o  p l a n t  y o u r  e n t i r e  f i e l d  s o o n  a f t e r  
a  r a i n .  I f  y o u  h a v e  t o  w a i t  f o r  p a r t  o f  t h e  f i e l d  
t o  d r y  o u t ,  y o u  m a y  w a n t  t o  c o n s i d e r  p u t t i n g  i n  
m o r e  t i l e  o r  c l e a n i n g  o u t  o p e n  d i t c h e s .  S o m e  s o i l s  
a r e  n o t  s u i t e d  f o r  t i l i n g  a n d  i t  i s  n e c e s s a r y  t o  
w a i t  f o r  w a t e r  t o  r u n  o f f  s l o w l y  o r  p e r c o l a t e  
t h r o u g h  t h e  s o i l .  T h e  t a b l e  o n  p a g e  S  i n d i c a t e s  
w h e t h e r  a  s o i l  h a s  n o  d r a i n a g e  p r o b l e m s ,  m o d e r ­
a t e  p r o b l e m s ,  o r  s e v e r e  p r o b l e m s .  
S u r f a c e  t e x t u r e .  S o i l s  w i t h  a  l a r g e  a m o u n t  
o f  c l a y  i n  t h e  s u r f a c e  c a n  b e  f a r m e d  o n l y  o v e r  a  
l i m i t e d  r a n g e  o f  m o i s t u r e  c o n t e n t ;  s a n d y  s o i l s  
c a n  b e  f a r m e d  a l m o s t  i n  t h e  r a i n .  A  h i g h  c l a y  
c o n t e n t  i n  t h e  s u r f a c e  i s  u s u a l l y  a s s o c i a t e d  w i t h  
p o o r  d r a i n a g e .  S u r f a c e  t e x t u r e  i s  r a t e d  a s  f a v o r ­
a b l e ,  i n t e r m e d i a t e ,  o r  u n f a v o r a b l e  i n  t h e  t a b l e .  
W a t e r - h o l d i n g  c a p a c i t y .  T h e  t a b l e  g i v e s  t h e  
a m o u n t  o f  a v a i l a b l e  w a t e r  t h a t  a  s o i l  c a n  s t o r e  t o  
a  d e p t h  o f  4 2  i n c h e s .  
R o o t i n g  d e p t h  o f  p l a n t s .  T h i s  i s  r e l a t e d  t o  
t h e  m a t e r i a l  f r o m  w h i c h  t h e  s o i l  d e v e l o p e d ,  a s  
w e l l  a s  t h e  k i n d  o f  p l a n t .  L o e s s  s o i l s  p e r m i t  a  
h i g h l y  p r o l i f e r a t e d ,  d e e p  r o o t i n g  s y s t e m ,  w h i l e  
c o m p a c t  t i l l s  r e s t r i c t  p r o l i f e r a t i o n  a n d  r o o t i n g  
d e p t h  ( 2 ) .  C o r n  r o o t i n g  d e p t h s  f o r  t h e  d i f f e r e n t  
s o i l s  a r e  r a t e d  a s  l i m i t e d ,  s o m e w h a t  l i m i t e d ,  a n d  
u n l i m i t e d .  
D r o u t h  s u s c e p t i b i l i t y .  S o i l s  w i t h  a  l o w  
w a t e r - h o l d i n g  c a p a c i t y  a n d  a  r e s t r i c t e d  r o o t i n g  
d e p t h  a r e  s u s c e p t i b l e  t o  d r o u t h .  T h o s e  w h i c h  
h a v e  a  h i g h  w a t e r - h o l d i n g  c a p a c i t y  a n d  p e r m i t  a  
h i g h l y  p r o l i f e r a t e d ,  d e e p  r o o t i n g  s y s t e m  a r e  
d r o u t h - r e s i s t a n t .  U n l e s s  y o u  i r r i g a t e ,  d r o u t h ­
r e s i s t a n t  s o i l s  a r e  n e c e s s a r y  f o r  h i g h e s t  y i e l d s  
w h e n e v e r  y o u  p l a n t .  H o w e v e r ,  y o u  c a n  u s u a l l y  
g e t  h i g h e r  y i e l d s  o n  d r o u t h - s u s c e p t i b l e  s o i l s  b y  
p l a n t i n g  e a r l y  t h a n  b y  p l a n t i n g  a t  t h e  u s u a l  t i m e .  
T h e  m a i n  r e a s o n  i s  t h e  g r e a t e r  p r o b a b i l i t y  o f  
f a v o r a b l e  r a i n f a l l  d i s t r i b u t i o n  b e f o r e  J u l y  1 0 .  
A l s o ,  t h e  i n c r e a s e d  s h a d e  e a r l y  i n  t h e  s e a s o n  r e ­
d u c e s  e v a p o r a t i o n .  S o i l s  a r e  r a t e d  a s  h i g h ,  m o d ­
e r a t e ,  o r  l o w  i n  d r o u t h  s u s c e p t i b i l i t y .  
B a s e  e x c h a n g e  c a p a c i t y  o f  s u r f a c e  s o i l .  T h i s  
r e f e r s  t o  t h e  n u m b e r  o f  s i t e s  o n  t h e  s o i l  c o l l o i d s  
t h a t  a r e  a v a i l a b l e  f o r  r e a c t i n g  w i t h  l i m e s t o n e  a n d  
h e r b i c i d e s .  T h e  n u m b e r  o f  s u c h  s i t e s  i s  d e t e r ­
m i n e d  b y  o r g a n i c  m a t t e r  c o n t e n t  a n d  b y  t h e  
a m o u n t  a n d  k i n d  o f  c l a y  i n  t h e  s o i l .  T h e  h i g h e r  
t h e  b a s e  e x c h a n g e  c a p a c i t y ,  t h e  g r e a t e r  t h e  
a m o u n t  o f  l i m e s t o n e  n e e d e d  t o  r a i s e  t h e  p H .  
A l s o ,  m o r e  h e r b i c i d e  o r  a  m o r e  s o l u b l e  h e r b i c i d e  
i s  r e q u i r e d  o n s o i l s  t h a t  a r e  h i g h  i n  b a s e  e x c h a n g e  
c a p a c i t y  t h a n  o n  s o i l s  t h a t  a r e  l o w  i n  t h i s  c a p a c ­
i t y .  T h e  h i g h  o r g a n i c  m a t t e r  c o n t e n t  a s s o c i a t e d  
w i t h  a  h i g h  b a s e  e x c h a n g e  c a p a c i t y  p a r t l y  a c ­
c o u n t s  f o r  t h e  h e r b i c i d e  r e q u i r e m e n t s .  
T h e  b a s e  e x c h a n g e  c a p a c i t y  o f  t h e  s u r f a c e  s o i l  
i s  r a t e d  a s  h i g h ,  m e d i u m  h i g h ,  m e d i u m  l o w ,  a n d  
l o w .  A  h i g h  r a t i n g  m e a n s  a  b a s e  e x c h a n g e  c a p a c ­
i t y  o f  m o r e  t h a n  2 S  m i l l i e q u i v a l e n t s  p e r  1 0 0  
g r a m s  o f  s o i l ;  m e d i u m  h i g h ,  b e t w e e n  1 7  a n d  2 5 ;  
m e d i u m  l o w ,  b e t w e e n  1 0  a n d  1 7 ;  a n d  l o w ,  l e s s  
t h a n  1 0 .  
S u b s o i l  f e r t i l i t y .  S o i l s  v a r y  m a r k e d l y  i n  t h e  
a m o u n t  o f  a v a i l a b l e  p h o s p h o r u s  a n d  p o t a s s i u m  i n  
t h e  s u b s o i l .  I  f  a  s o i l  h a s  h i g h  a m o u n t s  o f  a v a i l ­
a b l e  p h o s p h o r u s  a n d  p o t a s s i u m  i n  t h e  s u b s o i l  a n d  
a l s o  f a v o r s  a  h i g h l y  p r o l i f e r a t e d ,  d e e p  r o o t i n g  
s y s t e m ,  i t  d o e s n ' t  n e e d  l a r g e  a p p l i c a t i o n s  o f  t h e s e  
e l e m e n t s .  I f  t h e  s u b s o i l  i s  l o w  i n  p h o s p h o r u s  a n d  
p o t a s s i u m ,  t h e n  l a r g e  a m o u n t s  m u s t  b e  a p p l i e d  
f o r  m a x i m u m  c o r n  y i e l d s .  T h e  s u b s o i l  f e r t i l i t y  
o f  t h e  v a r i o u s  s o i l s  i s  r a t e d  h i g h ,  m o d e r a t e ,  o r  
l o w  f o r  b o t h  p h o s p h o r u s  a n d  p o t a s s i u m .  
N i t r o g e n  l o s s  b y  d e n i t r i f i c a t i o n .  N i t r o g e n  
s h o r t a g e s  w e r e  f o u n d  i n  s p o t s  a l l  o v e r  I l l i n o i s  i n  
1 9 6 5 ,  e v e n  i n  f i e l d s  t h a t  h a d  r e c e i v e d  l i b e r a l  
a m o u n t s  o f  n i t r o g e n .  M a n y  o f  t h e  s p o t s  w h e r e  
t h e s e  s h o r t a g e s  o c c u r r e d  h a d  b e e n  p o n d e d .  D e n i ­
t r i f i c a t i o n  t a k e s  p l a c e  i n  w a r m  s o i l s  i f  w a t e r  s a t ­
u r a t e s  o r  s t a n d s  o n  t h e  s o i l  f o r  t w o  o r  m o r e  d a y s .  
T h e  d e g r e e  o f  n i t r o g e n  l o s s  v a r i e s  w i t h  d i f f e r e n t  
s o i l s .  S o i l s  a r e  r a t e d  a s  h a v i n g  s l i g h t ,  m o d e r a t e ,  
o r  s e v e r e  s u s c e p t i b i l i t y  t o  d e n i t r i f i c a t i o n .  M o s t  
s a n d y  s o i l s  m a y  h a v e  s e v e r e  l e a c h i n g  l o s s e s .  
S l o p e .  T h e  s t e e p n e s s  a n d  t h e  c o m p l e x i t y  o f  
s l o p e  c e r t a i n l y  a f f e c t  t h e  w a y  y o u  g r o w  c o r n .  A s  
a l r e a d y  m e n t i o n e d ,  s l o p i n g  s o i l s  s h o u l d  n o t  b e  
f a l l - p l o w e d  a s  a  p r e p a r a t i o n  f o r  e a r l y  p l a n t i n g .  
A  s t e e p  s l o p e  a l s o  l i m i t s  t h e  n u m b e r  o f  t i m e s  y o u  
c a n  i n c l u d e  c o r n  i n  t h e  r o t a t i o n .  A  f u r t h e r  l i m i ­
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tation caused by slopes greater than 5 to 8 percent 
is the difficulty of using large machinery. Soils 
are rated as having slight, moderate, or severe 
limitations due to slope. Incorporated in the rat­
ing for a particular soil is the slope of the sur­
rounding soils. 
Possible yields 
The 1954-1963 average corn yield under high 
management is given in the next to last colun1n 
of the table. These average yields were obtained 
by the top 10 percent of the farmers (4). In the 
last column is given an estimate of the increase 
that can be expected in the 1966-1975 decade. 
A high anticipated increase means that average 
yields are likely to be at least 60 bushels an acre 
more than in 1954-1963. A medium anticipated 
increase, 25 to 60 bushels; and a low anticipated 
increase, 25 bushels or less. 
What corn yields will you be averaging in the 
next decade? That depends on you, your soil, 
and the weather. Early planting is one way to 
make the weather work for you. And manage­
ment practices geared to your soils' characteristics 
will help insure the best yields possible on your 
particular soils. 
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W h e t h e r  y o u  c a n  p r o d u c e  2 0 0  b u s h e l s  o f  c o r n  
p e r  a c r e  d e p e n d s  u p o n :  
•  Y o u r  s o i l s  
•  T h e  w e a t h e r  
_ _ _ _ _ _ _ _ r ­
•  Y o u r  m a n a g e m e n t  p r a c t i c e s  
E a r l y  p l a n t i n g  w i l l  h e l p  y o u  t o  g e t  t h e  m o s t  
f r o m  t h e  w e a t h e r .  M a n a g e m e n t  p r a c t i c e s  
g e a r e d  t o  y o u r  s o i l ' s  c h a r a c t e r i s t i c s  w i l l  h e l p  
y o u  t o  g e t  t h e  m o s t  f r o m  y o u r  s o i l s .  N o t  o n e  
c o r n - g r o w i n g  f a c t o r  a l o n e ,  b u t  t h e  r i g h t  c o m ­
b i n a t i o n  o f  a l l  f a c t o r s ,  i s  n e c e s s a r y  f o r  h i g h e s t  
y i e l d s .  
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